ABSTRACT This article reports on the relationship between cigarette smoking, white blood cell count (WBC), platelet count (PC), and hematocrit in a Norwegian adolescent population. Data were obtained on 439 youths, 14 to 16 years old, as part of the Oslo Youth Study, an investigation of risk factors and behaviors for cardiovascular disease and cancer among adolescents. Analyses of covariance, controlling for height, weight, age, sexual maturation, high-density lipoprotein (HDL) cholesterol, and hematocrit revealed that both male and female regular smokers (those reporting smoking at least once a week) had significantly higher mean WBCs. Male regular smokers also had significantly higher PCs than nonsmokers, and female regular smokers had higher PCs than young women who smoked less often than once a month. Hematocrit, after adjustment for height, weight, age, sexual maturation, and HDL cholesterol, was significantly lower in male regular smokers, while female regular smokers had higher hematocrit values than nonsmokers or occasional smokers. Results of this study show that WBC and PC were increased in adolescents who started smoking relatively recently. This indicates that the increase in white cell count observed in smokers is unlikely to be due to a longstanding smoking-induced chronic disease condition.
STUDIES have shown that for adults, white blood cell count (WBC) is significantly higher in current cigarette smokers than in nonsmokers or former smokers. 13 Furthermore, WBC has been found to be a strong predictor of myocardial infarction4' 5 and to be independently related to cardiovascular disease (CVD) and cancer mortality.3 Although these associations do not necessarily indicate causality, one hypothesis that has been put forward is that increased WBC reflects cellular injury of importance in both CVD and cancer. While cardiovascular and cancer mortality end points obviously cannot readily be studied in preadult populations, the relationship between cigarette smoking, WBC, and other related variables can be studied in any age group in which cigarette smoking is prevalent. However, such studies have typically been conducted in adult populations.
Most regular adult smokers have been smoking for a number of years and are likely to have started during adolescence. Therefore, the present analyses were undertaken to investigate whether the relationship between WBC and cigarette smoking could also be demonstrated in a younger population that had been exposed to cigarettes only relatively recently. In addition, we also examined the relationship of cigarette smoking to platelet count (PC), other hematologic parameters, and levels of high-density lipoprotein (HDL) cholesterol. We compared smokers to nonsmokers with respect to other salient characteristics, including chronologic age, sexual maturity, height, weight, body mass index (weight/height2), and total cholesterol. None of these characteristics were significantly different between nonsmokers and smokers (occasional and regular).
Methods
As can be seen in table 2, smoking frequency (used showed that regular smokers had significantly higher PCs than occasional smokers (t = 2.31, p = .022). Hematocrit, adjusted for height, weight, age in years, sexual maturation, and HDL cholesterol level, was significantly lower for male regular smokers than occasional smokers (t = -1.96, p = .052) or nonsmokers (t = -2.27, p = .024), the overall F was of borderline significance (F = 2.87, p = .059). For female students there was a trend toward increasing hematocrit with increasing smoking frequency (F = 2.98, p = .053), with regular smokers having significantly higher levels than nonsmokers (t = 2.40, p = .017).
For the other variables investigated by analysis of covariance, female smokers had significantly increased hemoglobin (F = 3.51, p = .032), mean red cell volume (F = 3.48, p = .033), and mean corpuscular hemoglobin (F = 3.11, p = .047) than nonsmokers. Male regular smokers had significantly lower levels of HDL cholesterol than nonsmokers (t = 2.16, p = .033).
Discussion
Results of the present study indicate that there appears to be a relatively rapid effect of cigarette smoking on WBC, PC, hematocrit, and other hematologic variables. For WBC, this is consistent with what As far as we are aware, an increase in PC among cigarette smokers has not been previously reported. A possible explanation for the observed higher PCs in smokers may be that one or more chemical constituents in cigarette smoke stimulate the bone marrow to increase production of certain blood elements, including white cells and platelets. The finding that young men who smoke have elevated WBCs and PCs and lower hematocrit than nonsmokers is consistent with the hypothesis that inhalation of cigarette smoke causes inflammatory reactions, although studies in adults have found that smokers have elevated hematocrit levels. 13 It is not clear why the relationship between smoking and hematocrit is different in male and female subjects. It could be related to the fact that the smoking rates of male regular smokers were lower than were those of female smokers. Since hematologic variables can vary as a function of the menstrual cycle, this should be adjusted for when studying hematologic variables among women. Since in the present study, along with many other hematologic studies in women, we did not control for time of the menstrual cycle, interpretations of the pattern in female smokers is difficult. However, our finding that young women who smoked had higher WBCs, hemoglobin, and mean cell volume is in accordance with previous studies." 14 15 Elevations in WBC and PC in adolescent smokers indicate that these blood components may have an early role in the pathogenesis of arteriosclerosis.
We suggest that future studies investigate the relationship between cigarette smoking and hemotologic parameters in other adolescent populations, analyze differential WBCs, and also study effects of changes in cigarette smoking habits on these hematologic parameters.
